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Abstract 
Purpose – Drawing on the literature on dynamic capabilities and digital transformation, this 
paper conceptualises and investigates the relevant antecedents of an essential capability for 
digital transformation – the digital transforming capability – and its effect on the competitive 
advantage of firms. 
Design/methodology/approach – A framework with individual and organisational 
microfoundations of the digital transforming capability is proposed based on previous research. 
The digital transforming capability is conceptualised as a second-order construct. The model 
is tested using data from a broad spectrum of large US companies. Structural equation 
modelling (SEM) is applied to test the proposed framework. 
Findings – The study identifies three main microfoundations that, when combined, build a 
digital transforming capability (digital-savvy skills, digital intensity and context for action and 
interaction); in addition, the study tests the relationship between digital transforming capability 
and firm performance. The results validate the proposed theoretical framework. In addition to 
proposing relevant microfoundations of the digital transforming capability, we advance 
knowledge on the performance effects of those microfoundations. 
Originality/value – The paper contributes to advancing the understanding of the digital 
transformation phenomenon by revealing the role of the primary components underlying the 
digital transforming capability. Yet the mechanisms by which the micro-level aspects are 
important for digital transformation and organisational outcomes are only suggested by 
anecdotal evidence. The paper also contributes to ongoing calls for further investigation to 
extend the understanding of the microfoundations of dynamic capabilities. Finally, by drawing 
on archival data, this study also contributes to calls to broaden the toolkit used in dynamic 
capabilities research. 
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1. Introduction 
Embracing the opportunities offered by digital transformation – a multifaceted phenomenon 
that originates from the exploitation of a bundle of evolving digital technologies in a fast-paced 
landscape (Lanzolla et al., 2018) and the transformation of organisations attempting to exploit 
these technologies (Warner and Wager, 2019) – is one of the main challenges and priorities of 
contemporary firms. The current management and operations management literature is almost 
unanimous in suggesting that digital transformation has dramatically affected – and will 
continue to affect – all industrial sectors (Hess et al., 2016; Sebastian et al., 2017; Lanzolla et 
al., 2018; Frank et al., 2019). Many industry-focused reports have emerged in recent years 
analysing digital transformation in a range of industrial settings, and there have been claims, 
in both industry- and academic-related literature, that successful digital transformation 
initiatives lead to improved and sustained performance (Kane et al., 2015; 2017; Dalenogare 
et al., 2018; Vial, 2019; Tortorella et al., 2020). On the other hand, many of the industry-
focused studies also highlight that, despite the promising performance gains, most 
organisations fail in their initiatives, with failure rates lying in the range of 60% to 85% (Sailer 
et al., 2019). 
Indeed, recent studies have highlighted that digital transformation is a complex and 
challenging phenomenon (Hess et al., 2016), and it remains poorly understood in both theory 
and practice (Parviainen et al., 2017; Lanzolla et al., 2018; Loonan et al., 2018; Vial, 2019). 
Undoubtedly, digital transformation is even more difficult to achieve than traditional change 
efforts (Martin, 2018), as it involves a continual adaptation to a constantly changing 
environment – the need for transformation does not lessen, even if organisations successfully 
‘transform’ (Kane, 2017). Despite the word ‘transformation’, digital transformation is not a 
process that will ever be completed – by the time that organisations adapt to today’s digital 
environment, that environment is likely to have already changed significantly (Kane, 2017). 
Companies worldwide are facing the challenge of managing the fast and repetitive adaptation 
of their organisations to suit the volatile circumstances of the digital age (Sailer et al., 2019). 
Unlike traditional transformations, the target state continuously evolves, and the flexibility 
required to compete in a digital environment contradicts the common approaches of many 
traditional organisations (Sailer et al., 2019).  
Scholars have acknowledged that resources and new capabilities are necessary to effectively 
compete in a digital age (Liu et al., 2011; Vial, 2019; Warner and Wager, 2019). On the other 
hand, there has been a long debate in the dynamic capabilities’ literature on whether or not 
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dynamic capabilities have the potential to explain sustainable competitive advantage in rapidly 
changing environments, where the strategic imperatives are speed and adaptability (Eisenhardt 
and Martin, 2000; Peteraf et al., 2013). Previous research on technology implementation, such 
as advanced manufacturing technology implementation, has identified a range of factors and 
conditions that are related to successful technology adoption and implementation, such as the 
need for fit between technologies employed by the firm and the firm’s strategy (Kotha and 
Swamidass, 2000), heavy investments in technology (Jonsson, 2000) and infrastructure (Boyer 
et al., 1997), institutional changes, long-term outlook and financial commitment, team 
structure, leadership and education, top-down planning (Co et al., 1998), organisational culture 
(McDermott and Stock, 1999), and so on. Recently, there have been emerging studies on how 
manufacturing companies implement new digital technologies (Dalenogare et al., 2018; Frank 
et al., 2019). Additionally, there has been a range of studies in the past on the capabilities 
necessary for innovation, such as those necessary for business model innovation and the 
transition to services in manufacturing firms (Gebauer et al., 2017). However, digital 
transformation is not only about technology implementation (Kane, 2017), and it is not similar 
to a transformation or change process in moderately dynamic markets. Digital technologies 
accelerate the speed of change, resulting in more volatility, complexity and uncertainty 
(Loonam et al., 2018; Warner and Wager, 2019). 
Recently, empirical research has identified that incumbent firms need new digital sensing, 
digital seizing and digital transforming dynamic capabilities to compete in a digital economy 
(Warner and Wager, 2019). The aforementioned authors argue that, in contrast to non-digital-
based strategic change, the ubiquity of new digital technologies changes the nature of the 
requisite dynamic capabilities, as organisations can, and indeed need to, scale up or down their 
operations, as it was not possible before, for example, in terms of speed; they also need to be 
more entrepreneurial (Warner and Wager, 2019). In the same vein, other scholars have 
suggested that there are capabilities that have general applicability to firms and remain useful 
to the firm even in high-velocity environments when the conditions constantly change, as in 
the case of a digital economy (Peteraf et al., 2013). 
Incumbent firms, however, are facing considerable challenges to build and maintain the new 
digital capabilities needed to compete in a high-velocity environment compatible with the path 
dependencies of the past (Svahn et al., 2017). Organisations tend to become more static over 
time, and the necessary adaptability can be difficult to maintain, even if it is established 
(Warner and Wager, 2019). The dynamic capabilities in place need to address the reality of a 
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fast-evolving digital environment, one that is in constant change and which requires constant 
change. However, previous studies have already noted that operations management executives, 
for instance, despite realising the importance of continuous improvement, find managing 
continuous change and improvement a challenging task (Anand et al., 2009). The challenge 
lies in creating an infrastructure to coordinate the continuous improvement efforts (Anand et 
al., 2009). Industry-focused studies have also found that, indeed, digitally maturing 
organisations, those that achieve better results, are the ones that tend to ‘pull’ digital 
transformation by cultivating the conditions that are ripe for the transformation to occur (Kane, 
2017). 
Although recent empirical research has suggested which dynamic capabilities are necessary 
to compete in a digital economy, and has identified a range of sub-capabilities of those 
capabilities (Warner and Wager, 2019), it remains unexplored in the academic literature if 
those capabilities are related to performance improvements or sustained performance, and/or 
what are the micro-level aspects to build those capabilities that lead to improved and sustained 
performance in the digital age. The conditions that are ripe for the transformation to occur, or 
the building blocks, have only been discussed in non-academic literature (Kane, 2017). The 
micro-level components of dynamic capabilities, however, have assumed greater importance 
in the search for the factors that facilitate strategic change (Helfat and Peteraf, 2015) and 
explain performance heterogeneity among firms (Felin et al., 2012), but they remain 
unexplored in the context of the digital economy (Vial, 2019; Warner and Wager, 2019). A 
microfoundational approach is relevant because it focuses on collective phenomena that need 
explanations, specifically regarding their creation and development, and addresses lower-level 
entities (Felin et al., 2012).  
Thus, in this paper, in alignment with recent research, we assume that there are capabilities 
that are useful for organisations to remain competitive in the high-velocity environment of a 
digital economy (Peteraf et al., 2013; Warner and Wager, 2019). We focus on how firms build 
those capabilities, specifically, the capability of executing a digital transformation strategy, as 
identified by Warner and Wager (2019) – that is, the digital transforming capability. While 
digital sensing and digital seizing capabilities, as already identified by previous research and 
reframed by Warner and Wager (2019) in the context of a digital economy, help to create and 
discover opportunities, it is the digital transforming capability that it is necessary to execute in 
order to realise the full potential of strategic change (Warner and Wager, 2019), it being a 
critical capability for incumbent firms to compete in a digital age. We draw on the literature on 
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the microfoundations of dynamic capabilities and the existing academic and industry-related 
research on digital transformation to investigate the following research question: What are the 
building blocks of the digital transforming capability that lead to sustained business 
performance in a digital economy environment? 
The micro-level aspects that determine the development of the capability of firms to execute 
a digital transformation strategy and reconfigure their resource bases in a constantly changing 
digital landscape, and which lead to performance gains, are investigated in this study. By 
investigating the primary components underlying the digitally transforming capability, this 
paper contributes to the literature in different ways. First, we extend recent research (Warner 
and Wager, 2019) by investigating the micro-level components that underpin a firm’s digital 
transforming capability, or its origins. We disaggregate the organisation-level construct into 
some constituent microfoundations (both organisational and individual factors) that shape the 
digital transforming capability, and we test the relationship between the digital transforming 
capability (as built by those primary components) and firm performance. Research into 
capabilities, as in the case of recent research on the capabilities for digital transformation, has 
generally been located at organisational level, while much less has been said about the micro-
level factors that help to build those capabilities (Loon et al., 2020). The mechanisms by which 
micro-level aspects matter to digital transformation and organisational outcomes were only 
indicated by anecdotal evidence, and there is a lack of comprehensive understanding of the 
phenomenon (Vial, 2019). 
Second, by exploring those micro-level elements we also contribute to ongoing calls in the 
dynamic capabilities literature for further investigations to broaden the understanding of its 
microfoundations (Fainshmidt and Frazier, 2017; Bendig et al., 2018; Schilke et al., 2018; 
Loon et al., 2020). While proliferating studies have suggested that dynamic capabilities are 
important to competitive advantage, the antecedents of dynamic capabilities remain generally 
understudied (Fainshmidt and Frazier, 2017). Although scholars have posited that there are 
capabilities that are valuable for firms in high-velocity environments (Peteraf et al., 2013), the 
organisational and individual aspects that lead to the creation of those capabilities, and the 
relationship with firms’ performance, have not been explored and tested. The study of the 
microfoundations of capabilities, specifically the digital transforming capability, however, may 
enrich both the theoretical understanding and practical knowledge of how firms create 
sustainable advantage (Loon et al., 2020). In addition, the research design adopted in this 
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research, which is drawn from archival data, contributes to recent calls to broaden the toolkit 
used in dynamic capabilities research (Schilke et al., 2018). 
Third, there have been calls in the operations management literature for more research 
identifying the inputs (root causes) influencing the performance of firms (Hasegan et al., 2018). 
The findings of this research, therefore, reveal the contribution of micro-level aspects or the 
role of the primary components underlying an important capability that leads to improved and 
sustained performance, which is crucial because the development of the field requires the 
research to be expanded to encompass multi-level effects, including micro-level ones (Felin et 
al., 2012). 
Finally, the current study analyses digital transformation across different industries and 
identifies cross-sector common micro-level factors that lead to the development of the digitally 
transforming capability and improved performance. So far, other studies have focused on the 
digital transformation of single industries (Kretschmer and Claussen, 2016), and there have 
been calls for cross-industry research (Khin and Ho, 2019; Lanzolla et al., 2018).  
The remainder of this paper is structured as follows. In the next section, a theoretical model 
for the microfoundations of digital transforming capability is proposed. Then, a detailed 
account of the data and analyses is provided to confirm that the theorised constructs load into 
specific underlying components, followed by a discussion of the main findings. We conclude 
by summarising the main implications, providing the research limitations and giving 
suggestions for further research. 
 
2. Theoretical background 
The digital transformation phenomenon has been conceptualised as the use of new digital 
technologies to enable major business improvements, such as enhancing customer experience, 
streamlining operations or creating new business models (Warner and Wager, 2019). These 
new digital technologies include, for instance, social, mobile, analytics, cloud and Internet of 
Things (IoT) technologies (Sebastian et al., 2017). Many of these technologies, such as IoT 
and big data and analytics, have been widely applied in a range of sectors, as in the case of 
manufacturing firms (Frank et al., 2019). The term ‘transformation’ expresses the 
comprehensiveness of the actions that need to be taken when incumbent organisations are faced 
with those new and evolving technologies (Singh and Hess, 2017). However, as previously 
mentioned, the need for transformation does not lessen, even if organisations successfully 
‘transform’ (Kane, 2017). 
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Although attention on the topic has increased in recent years, the understanding of how 
organisations implement digital transformation initiatives remains limited and fragmented 
(Loonam et al., 2018). Recently, studies have started to emerge on, for example, how 
manufacturing firms implement digital technologies; or, in other words, what is needed for the 
effective implementation of new digital technologies (Frank et al., 2019), how digital 
technologies are integrated into existing production systems (Tortorella and Fettermann, 2018) 
and the new business models in manufacturing firms driven by digital technologies (Weking 
et al., 2019). Research has also posited that digital transformation has a positive impact on 
firms’ performance (Dalenogare et al., 2018), and studies have started to emerge to understand 
the role of, for example, organisational learning capabilities and how they mediate the 
association between digital technologies and operational performance (Tortorella et al., 2020). 
On the other hand, scholars and industry practitioners recognise that digital transformation 
is not only about new technology implementation in a singular process that occurs and is then 
completed (Kane, 2017). Many have posited that firms need new dynamic capabilities to 
remain competitive in the digital age (Svahn et al., 2017; Raj et al., 2019). Firms not capable 
of developing those capabilities are likely to be left behind in the highly dynamic environment 
of a digital economy (Raj et al., 2019). The efficacy of the responses to gain or maintain 
competitive advantage is dependent on the ability of firms to sense disruptions, seize them and 
reconfigure elements of their business accordingly and constantly (Vial, 2019). 
From a theoretical perspective, the dynamic capabilities framework has been proposed as a 
theoretical foundation to study the mechanisms that enable firms to engage with digital 
transformation (Vial, 2019). The applicability of this framework to high-velocity 
environments, as in the case of a digital economy landscape, however, has been under debate 
in the dynamic capabilities’ literature, as is discussed next. 
 
2.1. Dynamic capabilities in high-velocity environments  
The dynamics capabilities framework (Teece et al., 1997) has attracted considerable 
attention within the management, operations and innovation literature in recent decades as a 
theoretical lens to explain how firms can sustain competitive advantage and obtain superior 
performance. The dynamic capability perspective extends the static perspective of the resource-
based view (RBV) of the firm by focusing on the purposeful modifications of the resource base 
to fit with the external environment and ensure firms’ survival (Schilke et al., 2018). Teece et 
al. (1997, p. 516) conceptualise dynamic capabilities as ‘the firm’s ability to integrate, build, 
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and reconfigure internal and external competencies to address rapidly changing environments’. 
This perspective has captured the attention of scholars because it offers a route with which to 
gain a competitive advantage under conditions of change (Schilke et al., 2018). 
The dynamic capabilities concept is one of the most actively researched, yet at the same 
time controversially discussed, theories in the existing literature (Bendig et al., 2018). Indeed, 
the dynamic capabilities field has developed under the influence of two contrasting 
perspectives – Eisenhardt and Martin (2000) and Teece et al. (1997) – which are contradictory, 
especially regarding the boundary conditions of these frameworks and whether dynamic 
capabilities can be a source of competitive and sustainable advantage (Peteraf et al., 2013). 
Actually, the papers represent two mutually exclusive approaches for framing dynamic 
capabilities. While Eisenhardt and Martin (2000), for example, discuss specific types of 
dynamic capabilities, Teece et al. (1997) offer a more general account of those capabilities. 
The most evident difference between the two frameworks, however, concerns the boundary 
conditions that describe when and where the dynamic capabilities perspective can answer the 
question of whether firms can sustain competitive advantage (Peteraf et al., 2013). Teece et 
al.’s (1997) conceptualisation of dynamic capabilities per se emphasises environments of rapid 
technological change. In contrast, Eisenhardt and Martin (2000) point out that the resource-
based logic that frames Teece et al.’s (1997) conceptualisation of dynamic capabilities has a 
boundary condition in high-velocity markets, as those markets are in a continuously unstable 
state, and therefore capabilities become more difficult to sustain (Peteraf et al., 2013). 
Moreover, the two frameworks also contrast in terms of whether firms can attain and sustain 
competitive advantage (Peteraf et al., 2013). While Teece et al. (1997) suggest that dynamic 
capabilities are a source of competitive advantage per se, and the durability of the advantage 
depends on how readily the capability can be cloned by a competitor, Eisenhardt and Martin 
(2000) argue that dynamic capabilities can be a source of competitive, but not sustainable, 
advantage. The conceptualisation of dynamic capabilities by Eisenhardt and Martin (2000) as 
best practices asserts that replicable best practices are not likely to constitute a dynamic 
capability. In this sense, the conceptualisation of dynamic capabilities proposed by Eisenhardt 
and Martin (2000) implies that any competitive advantage that is attributable to dynamic 
capabilities is likely to be small (Peteraf et al., 2013). 
Aiming to bridge the theoretical divide, scholars such as Peteraf et al. (2013) have proposed 
ways of integration across the two contrasting frameworks. The conceptualisation of dynamic 
capabilities in high-velocity environments is of particular interest, as recent studies have 
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posited that firms need new dynamic capabilities to compete in a fast-paced digital landscape. 
One of the ways that Peteraf et al. (2013) proposed that sustainable advantage in high-velocity 
markets can be realised is through the assumption that the rules and routines, as proposed by 
Eisenhardt and Martin (2000), vary in their level of specificity. This view suggests that there 
might be rules and processes that have more general applicability, and those remain useful to 
firms even if conditions change, providing a source of sustainable competitive advantage even 
in high-velocity markets (Peteraf et al., 2013). In alignment with this perspective, the dynamic 
capabilities to compete in a fast-paced digital landscape can be thought of as capabilities that 
remain useful to firms even if the digital environment changes. 
However, the question that remains is how organisations build those capabilities (Vial, 
2019; Warner and Wager, 2019). Scholars have called for more research into the 
microfoundations that help to understand and explain how a continuous digital transformation 
unfolds in practice (Vial, 2019). Indeed, building and maintaining dynamic capabilities are 
anchored in micro-level elements, such as the performance of individuals (Vial, 2019). Those 
micro-level aspects have been proposed in the dynamic capabilities literature as differentiators 
of organisational behaviour and performance (Felin et al., 2012). The microfoundations 
enhance the understanding of the primary components underlying routines and capabilities, 
and therefore they can contribute to explaining performance heterogeneity among firms. 
Industry-focused studies have identified a range of micro-level aspects that distinguish 
digitally mature and successful firms from less digitally mature firms. On the other hand, recent 
academic research has identified a range of sub-capabilities for the proposed dynamic 
capabilities for digital transformation (Warner and Wager, 2019). The micro-level components 
that build those dynamic capabilities or sub-capabilities, in a way that explains heterogeneity 
in competitive advantage, however, have not been analysed in the academic literature. We turn 
to the understanding of how those micro-level components may translate into improved 
performance, namely, by facilitating the development of an important dynamic capability for 
the unfolding of the digital transformation process, the digital transforming capability.  
 
2.2. Building blocks of the digital transforming dynamic capability 
Although the digital transformation literature is still in its early stages in identifying the 
mechanisms that enable firms to engage with digital technologies to enable strategic renewal 
(Vial, 2019), recent research has emphasised the importance of three dynamic capabilities to 
obtain digital transformation (Warner and Wager, 2019). Firms need strong dynamic 
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capabilities to sense, seize and transform, along with a good strategy (Teece, 2014) to remain 
competitive in the digital age. 
Sensing (and shaping) new opportunities is related to scanning, creation, learning and 
interpretive activity (Teece, 2007). Companies need sensing capabilities to predict the latest 
digitalisation trends in a fast-paced environment (Warner and Wager, 2019), and for the 
continuous refinement of digital transformation strategies. Organisations pursuing a digital 
transformation need to be prepared to continuously navigate the dynamic and emerging digital 
landscape (Sia et al., 2016). Seizing capabilities involves making high-quality investment 
decisions (Hodgkinson and Healey, 2011). Once a new opportunity has been sensed, firms need 
to exploit them through a new business model design and make decisions about investments 
because, here, multiple paths are possible (Teece, 2007). Becoming a digital business involves 
considering, for instance, whether the firm should optimise the existing business model or 
introduce new business models and revenue sources (LeHong and Waller, 2017). The best path 
for a particular company depends on its strategic objectives, industry context, competitive 
pressures and customer expectations (Berman, 2012).  
Finally, to execute a digital strategy, companies need a digital transforming capability 
(Warner and Wager, 2019). The strategic renewal associated with a digital transformation 
requires the capability to modify the organisation’s resource base (Agarwal and Helfat, 2009). 
In this paper, we focus on this capability because of its relevance to executing the digital 
transformation strategy; in other words, firms may sense and seize opportunities, but a firm’s 
transformation and competitive advantage depend on its ability to transform its business model 
and resource base, namely, to execute the strategy (Warner and Wager, 2019). This capability 
also provides insights into the full range of complexities associated with digital transformation 
(Warner and Wager, 2019), and investigating this may provide valuable insights into the 
antecedents of a successful digital transformation. Indeed, reconfiguration capabilities may 
support the promotion of high evolutionary fitness (Wilden et al., 2013), enabling the 
organisation to survive and grow in the digital era and resulting in performance improvements 
over time. Therefore, we posit that, in order to maintain its competitiveness, an organisation 
needs to have the capability to constantly transform its broader resource base to execute digital 
strategies, and we focus on the components of this capability. 
The literature also recognises that an explanation of dynamic capabilities at organisational 
level requires considering lower-level entities, such as individuals and processes (Teece, 2007; 
Felin et al., 2012). Although recent studies recognise the relevance of the dynamic capabilities 
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framework to understand the digital transformation phenomenon (Warner and Wager, 2019; 
Vial, 2019), the roots of those dynamic capabilities have not been explored in detail. However, 
focusing on the micro-level is relevant to understanding the factors that promote the change 
(Helfat and Peteraf, 2015) that are the differentiators of sustained performance (Felin et al., 
2012). 
Teece (2007) defines the microfoundations of dynamic capabilities as the distinct skills, 
processes, procedures, organisational structures, decision rules and disciplines that support the 
sensing, seizing and reconfiguring abilities. Felin et al. (2012) define microfoundations as a 
theoretical explanation supported by an empirical examination at an analytical level N-1 of a 
phenomenon located at an analytical level N. 
Turning to the digital transformation literature, in a recent study Warner and Wager (2019) 
explored how organisations build dynamic capabilities for digital transformation, revealing 
nine digitally based sub-capabilities or microfoundations that underpin the building of digital 
sensing, digital seizing and digital transforming capabilities (Warner and Wager, 2019). This 
research, however, has not explored the constituent components of these sub-capabilities. Other 
studies reveal some of the microfoundations of digital capabilities, but they focus either on 
operational capabilities and/or specific digital capabilities, and not dynamic capabilities (e.g. 
Akter et al., 2016; Wamba et al., 2017; Mikalef et al., 2019).  
Industry-related reports have identified a range of organisational and individual aspects 
related to a successful digital transformation and improved performance (e.g. Kane et al., 
2016). We build on past empirical research, therefore, to investigate the microfoundations of 
the digital transforming capability and the relationship with performance. We also draw on the 
categorisation of the capabilities’ microfoundations proposed by Felin et al. (2012) to propose 
that firms need a combination of microfoundations related to people, processes and structure 
to build a digital transforming capability. 
Individuals have served as the microfoundations of capabilities in various ways (Felin et al., 
2012). Scholars have identified that the knowledge and experience of individuals matter, and 
previous research has posited that individual skills and abilities are central for understanding 
organisation-level outcomes (Felin et al., 2012). Teece (2012) points out that dynamic 
capabilities are based on the skills and knowledge of executives, and that top management’s 
entrepreneurial and leadership skills are required to develop and sustain dynamic capabilities. 
Other studies have identified that senior leadership has a particular influence on the 
development of firms’ dynamic capabilities (Bendig et al., 2018).  
Zomer T., Neely A. and Martinez V. Digital transforming capability and performance: A microfoundational perspective. 
International Journal of Operation and Production Management. (Accepted 22/04/20) DOI: 10.1108/IJOPM-06-2019-0444 
  
 
 13 
Empirical research on digital transformation has also acknowledged the role of top 
management and their experience and skills in promoting and executing digital transformation 
(Kane et al., 2016; Sawy et al., 2016). Empirical evidence has demonstrated that what separates 
digital leaders from others is a clear digital strategy and leadership poised to drive the 
transformation (Kane et al., 2016). Digital leaders need key skills, such as digital competence, 
change management and inspirational skills (Singh and Hess, 2017). Chief digital officers 
(CDOs) have been appointed and recognised as critical evangelists in organisations and as the 
facilitators of enterprise-wide and evolving change, although many organisations still address 
digital innovation through existing executive roles, such as chief information officers (CIOs) 
(Tumbas et al., 2017). Indeed, Warner and Wager (2019) posit that one of the sub-capabilities 
of the digital transforming capability is improving digital maturity, and their empirical analysis 
has identified that organisations need transformational leadership in order to constantly renew 
and execute digital strategies. Their empirical analysis identified that in two different 
organisations, although the job description of senior managers was the same, the ways that 
those managers interpreted and executed their jobs were completely different, which confirms 
that individuals are a source of heterogeneity on how digital transformation unfolds. 
Moreover, Kane et al. (2017) have identified in an industry-focused study that digitally 
mature companies have focused on having sufficient digital talent in their workforce and 
leadership. In the same vein, Warner and Wager (2019) point out that recruiting digital natives 
is necessary to execute a digital transformation strategy. Previous research has also identified 
the impact of individuals entering organisations on the organisational capabilities (Felin et al., 
2012). Therefore, we posit that digital skills at leadership and workforce levels are sub-
dimensions of the microfoundations category related to individuals and their role in building 
the digital transforming capability and explaining performance heterogeneity (Felin et al., 
2012), which we name digital-savvy skills. 
The literature also relates different forms of organisational structure to the microfoundations 
of capabilities (Felin et al., 2012). Actually, organisational structures influence companies’ 
responses to change (Wilden et al., 2013) and, in the case of digital transformation, the ability 
to constantly digitally transform. This is because structures specify the conditions that enable 
and constrain individual and collective action, establishing the context for interactions within 
an organisation (Felin et al., 2012).  
Indeed, structural changes have been highlighted as a critical dimension of every digital 
transformation endeavour (Hess et al., 2016). Organisational structures focused on traditional 
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control systems may hamper the agility needed to operate in a fast-paced digital market (Kane 
et al., 2017). Command-and-control working environments that are created around clearly 
defined managerial hierarchies work well in structuring efficiency into the organisation, but 
they make it much harder for employees to respond rapidly to customers’ demands and work 
more quickly and more collaboratively (Dery et al., 2017). Companies need an agile and 
nimble structure to execute a digital transformation and sustain the capability to transform in a 
fast-paced environment (Kane et al., 2016). Also, decentralisation is necessary to sustain 
dynamic capabilities because it brings managers closer to new technologies, customers and 
markets (Teece, 2007). Warner and Wager (2019) also posit that incumbents need to redesign 
internal structures, and this can be achieved through the decentralisation of business units. 
Moreover, industry reports have pointed out that digitally mature companies are changing 
their culture and that taking risks has become a cultural norm. Overcoming aversion to risk has 
been recognised as a critical characteristic of digital transformation and digitally mature firms 
(Kane et al., 2017). Therefore, in alignment with the existing literature on the categorisation of 
micofoundations (Felin et al., 2012), we posit that the context for action and interaction (i.e. 
the structure and culture) is an essential aspect of promoting and sustaining digital 
transformation over time and maintaining appropriate value; in other words, it is a 
microfoundation of the digitally transforming capability. 
The literature has also recognised the role of processes in the development and operation of 
capabilities (Teece, 2007; Felin et al., 2012). When addressing the reconfiguration capability, 
Teece (2007) points out that the successful calibration of technological and market 
opportunities, the selection of technologies and product attributes, the design of the business 
model and the financial commitment of resources to investment opportunities can lead to 
enterprise growth and profitability. In the reconfiguration of the asset base and business, 
incumbent firms may focus their search activities on the exploitation of established 
technological and organisational assets, and they may frame new problems in a manner that is 
consistent with the enterprise’s current knowledge base and business model (Teece, 2007). In 
the case of digital transformation, Warner and Wager (2019) propose that traditional firms need 
to build or join digital ecosystems to work with new partners on co-creating opportunities and 
strategically renew the business; in other words, they need to navigate through innovation 
ecosystems. 
Empirical cases of digital transformation have also shown that companies are creating 
digital ecosystems and have demonstrated that leadership and technology-based acquisitions 
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are relevant aspects (Chen, 2018). Westerman et al. (2012) pointed out that, in order to change 
their operations, companies need to invest in technology-enabled initiatives; this means that 
they need to improve their digital intensity. By increasing their IT/business relationships to 
implement technology-based change, firms improve their transformation management 
intensity. The literature has also demonstrated that the acquisition of knowledge 
complementarities makes strategic transformations more likely (Makri et al., 2010). Therefore, 
in alignment with the previous literature on the categorisation of microfoundations (Felin et 
al., 2012), we propose that by navigating innovation ecosystems and using other initiatives 
such as investments and technology-based acquisitions, firms improve their digital intensity. 
By improving their digital intensity, they increase their digital maturity (Westerman et al., 
2012) and can maintain appropriate value and sustain digital transformation initiatives over 
time.  
Thus, following the literature, our proposed model for the microfoundations of digital 
transforming capability is represented in Figure 1.  
 
Figure 1 around here. 
 
Accordingly, based on existing research, as previously discussed, the digital transforming 
capability is conceptualised as being composed of three dimensions of microfoundation (Felin 
et al., 2012): digital-savvy skills (individual dimension), digital intensity (process dimension) 
and context for action and interaction (structure dimension). Firms need these 
microfoundations to continuously execute the digital strategy and maintain appropriate value 
over time. Thus, we hypothesise that there is a positive relationship between digital 
transforming capability, as built by those components, and a firm’s performance, as follows: 
 
H1: A firm’s digitally transforming capability, built by individual, processual and structural 
microfoundations, is positively associated with its business performance.  
 
In other words, organisations with a strong digital transforming capability possess 
individual, processual and structural microfoundations that support them with continuous 
strategic renewal to ensure responsiveness and competitiveness in a fast-changing 
environment. Therefore, we suggest that there is a direct positive relationship between digital 
transforming capability and the performance of the firm. The identified microfoundations shed 
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light on what drives differences in how an important capability for digital transformation is 
developed and how digital transformation unfolds in firms, as well as its respective 
performance impact. The details of the sample selection and data analysis to test the proposed 
model are presented next. 
 
3. Methods 
3.1. Research approach and sample selection 
We tested the model presented previously by considering a sample of 427 large companies 
from different sectors. Large companies were selected to make up the sample because digital 
transformation in large and incumbent firms remains relatively slow (Sebastian et al., 2017). 
Although digital technologies present game-changing opportunities and the potential to 
improve firms’ performance (Dalenogare et al., 2018), they may also represent a threat to the 
value proposition of companies whose success has been built within the pre-digital economy 
(Sebastian et al., 2017). The digital transformation of large incumbents’ business is a highly 
complex change process and requires a series of strategic decisions (Warner and Wager, 2019). 
Thus, it is relevant to identify the antecedents that help those firms to build one of the 
capabilities necessary to compete in a digital environment. Moreover, investigating the 
microfoundations of the digital transforming capability in a sample of companies that usually 
struggle to digitally transform, but which have successfully managed the implementation of 
digital initiatives, supports the search for evidence on the necessary components to build a 
relevant capability for a successful digital transformation and competitiveness. 
In a recent content-analytic review of the state of knowledge about dynamic capabilities, 
Schilke et al. (2018) recommended the additional use of archival data and empirical proxy 
variables in dynamic capabilities research. One of the suggested approaches is to measure the 
inputs to a dynamic capability (Schilke et al., 2018). Therefore, we adopt a positivist approach 
and assume an objective reality, following this recommendation to investigate the 
microfoundations of digital transforming capability.  
 
3.2.  Data collection  
We gathered data on public and large firms from multiple databases: Compustat, EDGAR, 
Mergent Online, Crunchbase, Factiva global news and Glassdoor. These databases have been 
used in past research (e.g. Bae and Lee, 2020), including studies on technology 
use/implementation and performance (Aral and Weill, 2007; Raj et al., 2013). The databases 
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were also selected based on their strength in terms of content and coverage. For example, 
Compustat covers approximately 98% of the world’s market capitalisation, with timely data on 
more than 56,000 companies, and it is commonly used in the academic literature to obtain 
performance and other relevant data (e.g. Aral and Weill, 2007; Artz et al., 2010). Factiva is 
one of the best sources of news and business information (Johal, 2009), which was valuable to 
gathering data on the digital intensity of firms. Mergent Online is considered one of the most 
complete historical databases available, and it contains a large amount of current data, 
including daily updates of executives’ biographies (Kessler, 2011), which was valuable to 
gathering data on the microfoundations category related to individuals, for instance. Appendix 
A provides an overview of each database, including a description of its completeness and the 
use of data. 
The sample firms were selected in a three-stage process. First, we identified large public 
firms by their size (more than 1,000 employees) because the focus is on the digital 
transformation of large companies. We collected data for American public firms only because 
the 10-K filings we used to capture the data on firms’ activities are available only for these 
firms (i.e. an annual report required by the US Securities and Exchange Commission that gives 
a comprehensive summary of firms’ financial performance and activities). We initially selected 
1,655 firms. We then removed large and public firms that were born digital (i.e. which emerged 
in the digital age, founded after 2000). Unlike born-digital organisations, pre-digital 
organisations need to pursue a huge transformation (Chanias et al., 2019), meaning that they 
need to develop new capabilities. We also removed some firms classified within the two-digit 
NAICS code 51 (information sector) and 54 (professional, scientific and technical services 
sectors) because some, although well established in the market, are mostly digital and/or 
technology-related businesses. After applying these filters, 985 firms remained in the sample. 
Afterwards, we gathered the 10-K filings (9,850 reports) for all the companies over a ten-
year period, and we conducted a content analysis of the filings, aiming to identify the firms 
that were conducting digital transformation initiatives. This was done using a range of 
keywords related to digital (e.g. digital transformation, digitalisation, digital platforms) and by 
searching for those keywords in the filings. In a recent McKinsey Global Survey on digital 
transformation, more than eight out of ten respondent firms said they were undertaking digital 
transformation efforts in the past five years (Martin, 2018), so we considered ten years to be 
an appropriate time frame for analysis. We selected 624 firms for which there were at least ten 
mentions related to some digital initiative in the filings over this ten-year period; this was a 
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clear indication that a firm was implementing a digital transformation initiative, even though 
the strategies may vary. Indeed, one fundamental assumption underlying corporate reporting 
content analysis studies is that the volume of the disclosure signifies the relative importance of 
such a disclosure (Unerman, 2000). Thus, we analysed the volume of the disclosures related to 
digital initiatives and selected the companies that more frequently mentioned digital 
technologies, digital strategy and digital transformation in their filings. We also conducted a 
manual check of the fillings to make sure that the selected firms were implementing a digital 
initiative. A company statement, for example, which provided clear evidence of its digital 
initiatives, included the following: 
‘The digital evolution is affecting how we interact with consumers, customers, suppliers, 
bottlers and other business partners and stakeholders. We believe that our future success will 
depend in part on our ability to adapt to and thrive in the digital environment. Therefore, one 
of our top priorities is to digitize our system by, among other things, creating more relevant 
and more personalised experiences wherever our system interacts with consumers, whether in 
a digital environment or through digital devices in an otherwise physical environment.’ 
We did not consider a control group of organisations that are not implementing digital 
initiatives for comparison because we could not assume that because there is no mention about 
a digital initiative in the 10-K filing the company is not undertaking any digital transformation 
effort. Afterwards, we searched for performance information for those firms in the Compustat 
database, and we found information for 490 firms. As many companies became public firms in 
the last ten years, they were not included in the analysis. We considered operational and market 
performance measures because companies with stronger transformation management have 
been reported as having superior performance in both operational and market aspects 
(Westerman et al., 2012). Moreover, market value measures have also been used in studies 
analysing the IT transformation literature (Bharadwaj et al., 2013), and both operational and 
market measures have been used in studies looking at digital capabilities, as in the case of big 
data capability (Gupta and George, 2016). Also, we used a three-year time lag to collect 
performance data, as temporal separation can reduce a potential method bias and longitudinal 
research possesses superior causal inference ability (Schilke and Goerzen, 2010). Data for the 
dependent variable was collected for the years 2018 and 2015 and for the independent variables 
for 2015. 
The sample was further reduced when data was not found for the measurement items of the 
sub-constructs; for instance, as highlighted earlier, having the right digital-savvy leaders in 
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place is a root for improving digital maturity and for digital transforming capability. On the 
Mergent Online database, we searched for data on leaders’ backgrounds and skills. Companies 
for which data for all measurement items was not found were removed from the sample. This 
process resulted in 427 companies being included in the sample, as shown in Table 1. Next, we 
present the measures for the latent variables. 
 
Table 1 around here. 
 
3.3. Variables and operationalisation 
As discussed earlier, we defined digital transforming capability as a firm’s ability to execute 
a digital strategy (Warner and Wager, 2019). Following this, the digital transforming capability 
construct was conceptualised as a second-order aggregate of three first-order 
microfoundational constructs – digital-savvy skills, digital intensity and the context for action 
and interaction, following the categorisation of microfoundations proposed by Felin et al. 
(2012) (i.e. people, process and structure). Moreover, other studies have suggested that 
measuring dynamic capabilities as high-order and composite constructs is theoretically and 
empirically meaningful (Karimi and Walter, 2015). The roots of this are also aligned with the 
literature on what constitutes organisations with transforming capabilities, such as those where 
there is an agile and entrepreneurial mindset with a broad approach to external network 
building (Day and Schoemaker, 2016; Warner and Wager, 2019). The measures of the first-
order constructs were then created using proxies. 
As highlighted earlier, empirical studies have recognised that digitally transforming the 
business requires leaders with the knowledge and experience to drive the transformation 
continuously, as well as employees with the appropriate digital skills (Kane et al., 2016). 
Additionally, improving digital maturity and performing digital transformation requires an 
agile structure and also a digital culture that bolsters risk-taking, agility and collaboration. We 
also posit that building digital intensity and digital knowledge through partnerships, digital 
investments and technology-based acquisitions provides the basis for continuously executing 
digital strategies. The proxies for the measures are summarised below and described in 
Appendix B in terms of operationalisation, scale and sources. 
 
Digital-savvy leadership (directors and officers). Studies have defined ‘digital-savvy’ as an 
understanding that is developed through the experience and education of digital technologies 
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and their impact (Weill et al., 2019). Thus, we analysed the proportion of the top management 
team and board of directors that had an appropriate background for dealing with digital 
transformation. We conducted a content analysis of 7,252 executives’ biographies to identify 
members with backgrounds in digital, technology and innovation. In our content analysis, we 
looked for a range of keywords related to digital and innovation in the biographies. Information 
about the background and skills of the top management team members was gathered from the 
Mergent Online database. Previous research has already employed a similar approach; Chung 
and Kang (2019), for instance, analysed the characteristics of chief technology officers and the 
impact on radical innovation by conducting content analysis on the officers’ biographies, as 
extracted from the companies’ annual reports. Completeness of information is ensured, as 
companies are required to provide up-to-date information in the annual reports. 
 
Digital-savvy workforce. Improving the digital maturity of the workforce is necessary when 
performing a digital transformation, and firms need digital natives in the workforce (Warner 
and Wager, 2019). We analysed whether the firms had the digital skills needed to constantly 
operationalise a digital strategy by gathering data on the proportion of tech- and digital-related 
positions that became vacant in the analysed period in relation to the total number of job 
openings in the same period. As previously mentioned, the existing literature has already 
highlighted that individuals are a fundamental locus of knowledge in organisations, and the 
mobility of individuals influences organisational capabilities (Felin et al., 2012). This justifies 
the adoption of the number of individuals entering the organisation as a proxy for analysing 
improvement in the digital-savvy workforce, necessary to build the digitally transforming 
capability. We gathered this information from the Glassdoor jobs search. This database has 
also been used by previous studies to analyse, for instance, IT-related job descriptions (Han 
and Palvia, 2019). 
 
Risk-taking culture. To determine whether there was a risk-taking culture in a given company, 
we analysed the number of organisations founded by the ex-employees of the respective firm. 
We adopted this proxy because it has been stated that an organisation with transforming 
capabilities is one with an entrepreneurial mindset actively cultivated within the firm (Day and 
Schoemaker, 2016; Warner and Wager, 2019). Previous research has asserted that 
organisational culture plays a central role in fostering the entrepreneurial orientation of the firm 
(Brettel et al., 2015). The culture of an organisation can also strongly affect individuals’ 
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posturing, including their risk-taking and entrepreneurial posturing (Covin and Slevin, 1991). 
Employees internalise an organisation’s culture, and the place of employment may influence 
an employee’s ability to perceive an entrepreneurial prospect (Agarwal et al., 2004). We thus 
used the proxy that, if the organisation provides an environment that encourages risk-taking, 
employees may internalise the culture and might be more likely to perceive opportunities. Also, 
there is evidence that knowledge-rich firms tend to be ‘entrepreneurial hotbeds’ and more 
prone to spawning spin-outs (Agarwal et al., 2004). Knowledge creation is fostered by an 
organisation climate that stresses risk-taking and experimentation (Smith et al., 2005). Thus, 
we assume that organisations where there is a strong risk-taking culture are also a knowledge-
rich environment, creating more conditions for employees to perceive entrepreneurial 
opportunities. We gathered information on businesses founded by ex-employees of the firms 
from the Crunchbase database, which has also been used in other studies (e.g. Bae and Lee, 
2020). 
 
Nimble and agile structure. We identified how nimble and agile the organisations were by 
considering the common elements of agile and nimble organisations identified by previous 
studies (Aghina et al., 2017). Previous research has identified that agile organisations exhibit 
five trademarks involving strategy, structure, process and technology. These trademarks 
include a network of teams within a people-centred culture that operates in rapid learning and 
fast-decision cycles, which are enabled by technology and a common purpose that co-creates 
value for all stakeholders (Aghina et al., 2017). Additionally, each trademark is associated with 
several organisational-agility practices. As we are interested in the agility related to the 
structure within the organisation, we selected the trademarks related to structure (network of 
empowered teams), process (rapid decision and learning cycles) and people (dynamic people 
model), and extracted keywords related to each organisational-agility practice in order to 
measure agility for each firm in our sample. We then conducted a content analysis of news in 
order to identify agility practices and classify how agile and nimble the selected organisations 
were. We gathered data from the Factiva global news database about firms’ structural change 
initiatives by searching for a range of keywords defined based on the organisational-agility 
practices. We performed a content analysis of the selected news to understand these initiatives 
and we classified organisations by considering the number of agility practices adopted.  
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Multi-divisional structure. Previous empirical research has found that functional and 
departmental silos are one of the main barriers to a company’s success in the digital age, and 
these silos have been correlated with negative performance (Bender and Willmott, 2018). In 
contrast, it has been claimed that multi-divisional firms can be efficient innovators because 
these companies decentralise product or service development and decision-making, assigning 
them to the relevant divisions (Tidd, 2001). We then analysed whether firms have a multi-
divisional structure, considering that it may help to decentralise decision-making and facilitate 
digital transformation. We collected data on the proportion of divisional officers, and we 
gathered this information from the Mergent Online database. 
 
External partnerships and technology-based acquisitions. We collected data on external 
collaboration as a strategic activity that helps organisations to improve their digital intensity 
and digital maturity and which helps to build the digital ecosystem (Warner and Wager, 2019). 
We gathered data from Factiva on the number of partnerships and collaborations for each firm. 
We then filtered the partnerships and collaborations related to digital innovations using a range 
of digital- and technology-related keywords. We also gathered data on technology-based 
acquisitions, as part of the process of building a digital ecosystem and acquiring knowledge. 
Through technology acquisitions, organisations can expand their knowledge base and enhance 
their potential for recombination (Ahuja and Katila, 2001). Also, as previously mentioned, the 
acquisition of knowledge complementarities makes strategic transformations more likely 
(Makri et al., 2010). We thus analysed the percentage of technology-related acquisitions in 
digital concerning all acquisitions made by the company in the period, introducing a three-year 
time lag. We gathered data from the Crunchbase database and classified the acquisitions by 
considering the categorisation of the companies provided by the database, that is, based on the 
category of the acquired company and whether these companies’ businesses fell within the 
technological and digital domain. 
 
Digital investments. As discussed earlier, studies have shown that digitally mature companies 
have high digital intensity. We analysed the percentage of investments in digital concerning all 
of the investments made by the company, introducing a three-year time lag. We gathered 
information from the Crunchbase database and classified the investments by considering the 
categorisation of the companies provided by the database, as explained earlier. 
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Business performance. We considered operational and market performance measures because 
companies succeeding in digital transformation have reported superior performance in both 
operational and market aspects (Westerman et al., 2012). We considered change in return on 
assets (ROA), return on sales (ROS) and market capitalisation. Operation- and market-based 
performance have been considered in other studies for the performance effects of digital 
capabilities and innovation in general (Gunday et al., 2011; Gupta and George, 2016; Wamba 
et al., 2017). 
 
In addition, the firm’s size, industry and age were used as control variables. Firm age was 
captured by the number of years since the company’s foundation and firm size by the number 
of employees. Both variables were employed in logarithmical terms because their distribution 
differed from normality. For the industry sector, a dummy variable was included (Bendig et 
al., 2018). Other studies on the microfoundations of dynamic capabilities (Bendig et al., 2018) 
that have analysed the relationship between innovation and performance or digital capabilities 
and performance have also employed these control variables (Gunday et al., 2011; Akter et al., 
2016; Gupta and George, 2016). 
 
4. Analyses and results 
We applied structural equation modelling (SEM) to examine the proposed model. SEM is 
useful to determine whether an a priori model is valid, and it is recognised as a valuable tool 
for testing and advancing theory (Shah and Goldstein, 2006). SEM also provides the flexibility 
to construct unobservable latent variables, as in the case of digital transforming capability. We 
followed the approach proposed by Anderson and Gerbing (1988) to estimate the measurement 
model before the structural model. The preliminary and prerequisite analysis for SEM, that is, 
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA), were also 
conducted. 
 
4.1.  Model assessment  
Prior to evaluating the measurement model, an exploratory factor analysis was conducted 
to confirm the number of factors underlying the model constructs and the pattern of loadings. 
An EFA was performed using principal component analysis with the VARIMAX orthogonal 
rotation method, and the prerequisites for EFA were satisfied. The Kaiser-Meyer-Olkin (KMO) 
measure of sampling adequacy was 0.79, well above the recommended level of 0.6 and thus 
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indicating sampling adequacy (Tabachnick et al., 2007). The Bartlett’s test of sphericity was 
significant (p < 0.001), meeting the suitability requirement (p < 0.05) of the factor analysis 
(Tabachnick et al., 2007; Williams et al., 2010). The EFA factor solutions were supported by 
the cumulative percentage of variance extracted, ranging from 45.2% to 60.3%. Finally, all 
items loaded highly on the appropriate construct, and there were no significant cross-loadings. 
The measurement model was then evaluated prior to the structural model in terms of its 
construct reliability, unidimensionality, convergent validity and discriminant validity. The 
first-order constructs are digital-savvy skills, digital intensity, the context for action and 
interaction and performance. The second-order factor is digitally transforming capability. 
We assessed the measurement properties of our scales via a confirmatory factor analysis. 
The purpose of the CFA was to test the unidimensionality of the multi-item constructs and to 
eliminate unreliable items. Items that had item-to-construct loadings that were too low were 
deleted. One item initially defined for the context for action and interaction construct was 
deleted (the proportion of divisional officers) for having a low loading (0.05). We defined it 
initially as a proxy based on the claim that multi-divisional firms can be efficient innovators 
and could be efficient in their approach to renew the resources bases constantly, because these 
companies decentralise product/service development and decision-making, assigning them to 
the relevant divisions (Tidd, 2001). This type of structure, however, may also limit the chance 
to learn new competencies because firms with many divisional boundaries are associated with 
strategies based on a deepening, instead of broadening, of capabilities (Tidd, 2001). 
All of the items loaded significantly on their designated first-order construct. The results of 
the CFA are presented in Table 2. The factor loadings of the items to the corresponding 
constructs ranged from 0.50 to 0.90, and all the loadings are significant (P < 0.001), supporting 
a convergent validity. We also examined the average variance extracted (AVE) of each 
construct. The AVE values were all above the suggested criterion of 0.5, also reflecting 
unidimensionality (Fornell and Larcker, 1981). These results provide evidence of convergent 
validity. 
 
Table 2 around here. 
 
We also confirmed the discriminant validity by calculating the square root of the AVEs in 
the diagonals of the correlation matrix, as shown in Table 3. This test indicates that the 
measurement model of the constructs is free from redundant items, that is, they are 
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conceptually distinct from one another. The square root of the AVE of each construct was 
higher than its correlations with other constructs, demonstrating that the measurement model 
had good discriminant validity.  
 
Table 3 around here. 
 
Unidimensionality was also supported by the composite reliability of each construct. The 
composite reliability prioritises items by their reliability in estimating the measurement model, 
this being the most robust measure of a construct’s internal consistency (Hair et al., 2011; 
Wamba et al., 2017). The composite reliabilities are also above the acceptable standard of 0.70 
(Fornell and Larcker, 1981), as shown in Table 3.  
We also evaluated the measurement model using a number of fit indices, including the chi-
square; the root mean square error of approximation (RMSEA); goodness of fit index (GFI) 
for absolute fit (Fullerton et al., 2014); Tucker-Lewis index (TLI) (Tucker and Lewis, 1973); 
incremental fit index (IFI) (Bollen, 1989); comparative fit index (CFI) for incremental fit 
(Bentler, 1990); and the ratio of chi-square to degrees of freedom for parsimonious fit. 
Although there are no minimal established guidelines for what constitutes a good fit 
(Schermelleh-Engel et al., 2003; Fullerton et al., 2014), there are several suggested parameters 
for what represents an acceptable fit. An RMSEA value of less than 0.08 is reasonable (Byrne, 
2001), and values over 0.90 are acceptable for the GFI, TLI, IFI and CFI (Byrne, 2001). A ratio 
of the chi-square to degrees of freedom of three or less is a reasonably good indicator (Kline, 
1998). The measurement model has a good fit index (Table 2). 
In the proposed framework, the digital transforming capability is a higher-order construct 
composed of digital-savvy skills, the conditions for action and interaction and digital intensity. 
To establish if the digital transforming capability is a single second-order factor, the null 
hypothesis that the first-order factors converge to the single higher-order construct was tested 
(Calantone et al., 2002). Table 4 presents the loadings and fit indices, along with the model 
fitting the data well. Factor loadings from the measurement items to their respecting first-order 
constructs range from 0.50 to 0.89 and are significant at P < 0.001. Factor loadings from the 
first-order factors to the second-order factor range from 0.48 to 0.96 and can be considered 
significant at P < 0.001. The measures of fit support the null hypothesis that the first-order 
factors converge to a single higher-order construct. The ratio of chi-square to the degrees of 
freedom is 2.47, RMSEA is 0.06, GFI is 0.96, TLI is 0.96, IFI is 0.98 and CFI is 0.98. Because 
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the model exhibited good measurement properties, the fitness of the structural model can be 
evaluated. 
 
Table 4 around here. 
 
4.2. Fitness of the structural equation model and path analysis results  
The ratio of chi-square to the degrees of freedom is 1.69, indicating an acceptable fit. The 
RMSEA does not exceed the acceptable fit measure of 0.08. Each one of the remaining model 
fit indices shown in Table 5 exceeds the acceptable fit level of 0.90. Moreover, the proposed 
path is significant, except for those from the control variables to firm performance. The 
coefficient on the path from the digital transforming capability to firm performance is 0.20 (t 
= 3.08, P < 0.01). Thus, this positive relationship indicates that our hypothesis is confirmed; 
the firm’s ability to digitally transform contributes to sustaining its performance over time. 
 
Table 5 around here. 
 
By confirming the proposed model, our findings offer insights into both theory and practice. 
 
 
 
4.3. Discussion  
Firms need to have the conditions, processes and skills in place that allow them to transform 
and reconfigure their resource base to maintain appropriate value in a fast-paced digital 
landscape. Our findings confirm that one of the individual skills necessary to constantly 
execute a digital initiative is related to digital-savvy skills. It has been reported that senior 
leadership teams without digitalisation experience are a significant barrier to business 
transformation (Sawy et al., 2016). Empirical research has also shown that having board 
members with experience and digital know-how is a financial performance differentiator 
(Weill et al., 2019). Indeed, an important managerial function to sustain dynamic capabilities 
is achieving semi-continuous asset orchestration and corporate renewal; therefore, managers 
with know-how and experience of digital are probably more equipped to perform the constant 
renewal required in the digital era. The reporting relationship between the leaders involved 
with digital transformation and the digital mindset of the workforce has also been highlighted 
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as relevant (Sia et al., 2016; Singh and Hess, 2017). The changes needed to constantly digitally 
transform an organisation and for the maintenance of ongoing operations require new skills 
(Hess et al., 2016). Our results also confirm that firms are investing in digitising their 
workforce. Other studies investigating new digital and operational capabilities, such as the data 
analytics capability, have also demonstrated the role of technical skills in promoting the 
implementation of these new digital initiatives (Gupta and George, 2016). Previous research 
on critical success factors for technology implementation has already identified that there is a 
need for team members to be familiar with the new technologies (Co et al., 1998). However, 
as Kindström et al. (2013) point out, one crucial element when reconfiguring business models 
is the creation of new mental models, which are crucial to long-term success and continuous 
innovation. Therefore, firms need a digital mental model disseminated among its leadership 
and workforce; hence, having people with a digital background was confirmed as being 
essential, not only because of technical skills that are necessary, but because of the need for a 
constant change.  
Capabilities are built not just on individual skills, but also on the collective learning derived 
from how employees work together, and on the technology or facilities that the firm has access 
to (Teece, 2012). Scholars have posited that the accumulation of knowledge resources is a 
central driver of capability development (Bendig et al., 2018). Indeed, in a digital world, where 
industry boundaries are permeable, companies need to reconsider their partnership strategy and 
business ecosystem. As stated earlier, firms need to build or join a digital ecosystem to work 
with new partners to redefine the speed of collaborative behaviours and transform the business 
(Warner and Wager, 2019). Our findings confirm that firms that are digitally transforming their 
business and creating improvements in their performance are investing heavily in increasing 
their digital intensity through digital partnerships, digital acquisitions and investments. This 
type of reconfiguration usually involves new and constant investments, mergers and 
acquisitions (Teece, 2007).  
Indeed, when a digital business strategy takes hold in digitally maturing companies, scaling 
options tend to be based on alliances and partnerships (Bharadwaj et al., 2013). Most of the 
investments made by the analysed firms were strategic in this sense: they were focused on 
scaling the business according to an analysis of the descriptions of investments. These digital-
related acquisitions may be explained by the fact that because these companies have their 
digital strategies integrated into their business strategies, they may want to absorb the 
knowledge and take control of it because it will be related to the core business (Hagedoorn and 
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Duyesters, 2002). However, a discussion of which strategies are better for increasing digital 
intensity and digital maturity is not within the scope of this paper. 
Additionally, to build and sustain dynamic capabilities, decentralisation must be favoured 
(Teece, 2007). Our results also confirm that firms are focusing on creating nimble and agile 
structures, which is necessary to keep reconfiguring the business in a fast-paced digital 
environment. Agile practices, however, also require an appropriate culture. Our results show 
the existence of a culture of risk-taking in those organisations. A risk-taking culture indeed 
supports and sustains innovation (Karimi and Walter, 2015). 
Thus, in summary, our primary goal was to investigate the microfoundations of digital 
transforming capability that help to explain performance heterogeneity. The findings show that 
the second-order construct has a positive association with the first-order components. Our 
results also show that digital congruence among the culture, people and structure is necessary 
to effectively address a continually changing digital landscape, and it is an ingredient to 
sustained performance, as previously suggested by empirical research (Kane et al., 2016). 
 
5. Conclusion 
By investigating the microfoundational aspects of an important capability for digital 
transformation, the paper provides theoretical and practical implications. First, as previously 
mentioned, there have been calls for more research on how organisations build dynamic 
capabilities and the microfoundations that help to explain how digital transformation unfolds 
in practice. This study offers a conceptual framework that links one of the dynamic capabilities 
for digital transformation to both its microfoundations and performance outcomes. A particular 
contribution is then the conceptualisation and operationalisation of the construct. Moreover, by 
testing the framework, this study provides evidence of the relationships between the first-order 
microfoundations and performance impact of digital transforming capability, which has not 
been explored in the academic literature. Thus, theoretically, this study extends the 
microfoundations of dynamic capabilities in a digital transformation context by revealing 
critical organisational and individual aspects of a digital transformation that, in turn, contribute 
to performance. The findings indicate that responding to digital disruption depends on holistic 
combinations of the constituent factors.  
In addition, as highlighted previously, digital transformation research has been supported 
mostly in practice with the emergence of numerous industry reports, but academic literature 
that tests what has been observed in practice is still in an early stage. Understanding this 
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complex phenomenon that has challenged many organisations, however, is of paramount 
importance for the operations management and strategic management literature, mainly 
because of the high number of companies that have not been able to cope with the 
transformational requirements of new digital technologies. Our findings provide a general 
framework of the relevant antecedents of a digital transforming capability and contribute to the 
calls in the literature for more research on digital transformation from an organisational 
perspective. Our results also provide guidance to managers and consultants who are engaged 
in digital transformation. 
Although the main objective was to add to the current literature on digital transformation, 
this study also contributes to the dynamic capabilities’ literature by providing insights on the 
influence of individual and firm-level factors on the development of dynamic capabilities. 
Recent literature has started to recognise that the skills of top managers matter in shaping 
dynamic capabilities, for instance, and our findings have confirmed this.  
Obviously, statistical research, especially that which is drawn on archival and secondary 
data, can capture only particular features of complex phenomena, such as the one studied in 
the current paper. Other factors may also be relevant as microfoundations of dynamic 
capabilities in the context of digital transformation (and more specifically for the digital 
transforming capability), which could not be captured with secondary data. Other 
microfoundations for seizing, sensing and transforming capabilities and their relationship 
should be explored in further research by drawing on questionnaire surveys; in addition, their 
relationships with firms’ competitive advantage over time should be analysed. We have been 
able, however, to improve our understanding of some of the critical dimensions influencing 
organisational transformation and performance, which were previously suggested only through 
anecdotal evidence. Another limitation is that we tested our model using only US data. Because 
digital transformation is a global phenomenon, it is important to analyse the microfoundations 
of digital transforming capability and other dynamic capabilities in different national cultural 
contexts to establish generalisability. 
More quantitative research will also be valuable in assessing the independent and combined 
effects of multiple factors. Moreover, a comparison of different digital transformation 
initiatives, and the capabilities related to them – once the literature has evolved and the 
conceptual frameworks categorising digital business models have emerged – will shed a more 
nuanced light on the performance effects of different digital transformation strategies and the 
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conditions under which various digital business strategies can be built, leading to improved 
performance outcomes. 
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Figure 1. Theoretical model 
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Table 1. Sectoral composition of the sample 
 NAICS codes Sector Count 
 31–33 Manufacturing 213 
 44–45 Retail trade 42 
 42 Wholesale trade 28 
 48–49 Transportation and warehousing 27 
 52 Finance and insurance 22 
 72 Accommodation and food services 17 
 53 Real estate and rental and leasing 15 
 22 Utilities 14 
 
56 
Administrative and support and waste 
management and remediation services 14 
 23 Construction 11 
 21 Mining, quarrying and oil and gas extraction 10 
 62 Health care and social assistance 7 
 81 Other services (except public administration) 3 
 61 Educational services 2 
 71 Arts, entertainment and recreation 2 
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Table 2. Parameter estimates for measurement relations 
Construct Indicator Loading p-value t-value 
Digital-savvy skills Digital-savvy officers 0.76 <0.001  
 Digital-savvy directors 0.87 <0.001 12.93 
 Digital-savvy 
workforce 0.50 <0.001 9.56 
Digital intensity External partnerships 0.80 <0.001  
 
Technology-
based 
acquisitions 
0.61 <0.001 10.99 
 Digital 
investments 0.60 <0.001 11.00 
Conditions for action 
and interaction 
Risk-taking 
culture 0.72 <0.001  
 Nimble and agile 
structure 0.90 <0.001 13.08 
Performance Market capitalisation 0.68 <0.001  
 ROA 0.71 <0.001 11.14 
 ROS 0.78 <0.001 11.01 
Goodness of fit χ
2 = 65.33; df = 38; GFI = 0.96; CFI = 0.98; TLI = 0.97; IFI = 0.98, 
RMSEA = 0.04 
 
 
 
 
 
 
Table 3. AVE, composite reliabilities and construct intercorrelations 
 CR AVE Digital-savvy skills 
Digital 
intensity 
Conditions 
for action/ 
interaction 
Performance 
Digital-savvy 
skills 0.78 56% 0.75    
Digital intensity 0.75 54% 0.29 0.74   
Conditions for 
action and 
interaction 0.80 67% 0.08 0.19 0.82  
Performance 0.77 53% 0.02 0.14 0.02 0.73 
The square roots of the AVE are shown in the diagonal. 
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Table 4. Digital transforming capability second-order measurement model 
Construct Indicator Loading p-value t-value 
     
First-order     
Digital-savvy skills Digital-savvy officers 0.76 <0.001  
 Digital-savvy directors 0.87 <0.001 12.94 
 Digital-savvy workforce 0.50 <0.001 9.56 
Digital intensity External partnerships 0.80 <0.001  
 Technology-based acquisitions 0.62 <0.001 10.94 
 Digital investments 0.60 <0.001 10.88 
Conditions for action and 
interaction Risk-taking culture 0.72 <0.001  
 Nimble and agile structure 0.89 <0.001 13.17 
     
Second-order     
Digital transforming 
capability Digital-savvy skills 0.96 
  
 Digital intensity 0.48 <0.001 6.68 
 Conditions for action and interaction 0.84 <0.001 7.01 
Goodness of fit χ
2 = 42.06; df = 17; GFI = 0.96; CFI = 0.98; IFI = 0.98, TLI = 0.96, 
RMSEA = 0.06 
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Table 5. Results of the path analysis 
Paths modelled   Loading p-value t-value 
      
Hypothesis      
Digital transforming 
capability ® Performance 0.20 0.002 3.08 
      
Control variables      
Firm age ® Performance 0.07 0.231 1.20 
Firm size ® Performance 0.07 0.241 1.17 
Industry dummy 1 ® Performance -0.07 0.208 -1.26 
Industry dummy 2 ® Performance -0.07 0.222 -1.22 
Industry dummy 3 ® Performance 0.05 0.417 0.81 
Industry dummy 4 ® Performance -0.05 0.337 -0.96 
Industry dummy 5 ® Performance 0.03 0.562 0.58 
Industry dummy 6 ® Performance 0.00 0.959 0.05 
Goodness of fit  χ
2 = 202.79; df = 120; GFI = 0.91; TLI = 0.93, CFI = 0.95; IFI = 0.95, 
RMSEA = 0.04 
 
 
 
 
